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PROBLEM TO BE SOLVED: To provide a light-emitting element 
that has a high luminous efficiency and maintains a high luminance 
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£ 9 



No. 


M 




R 






n 


m 


137 


Ru 


CO 


J 


11 


3 


138 


Ru 


CO 


K 


14 


3 


139 


Ru 


CO 


L 


5 


3 


140 


Ru 


CO 


L 


10 


3 


141 


Ru 


CO 


M 


10 


3 


142 


Ru 


CO 


N 


10 


3 


143 


Ir 


CI 


A 


10 




144 


Ir 


CI 


A 


15 




145 


Ir 


CI 


B 


10 




146 


Ir 


CI 


B 


15 




147 


Ir 


CI 


C 


10 




148 


Ir 


a 


D 


11 




149 


Ir 


Cl 


£ 


7 




150 


Ir 


Cl 


F 


7 




151 


Ir 


Cl 


G 


11 




152 


Ir 


Cl 


H 


10 


3 


153 


Ir 


Cl 


I 


11 


3 



[0049] 



30 ISU 0 ] 



C20) ^2 0 0 2-3 43 57 2 

37 38 

& 10 









R 


Na 


M 








m 


• 154 


Ir 


CI 


J 


11 


3 


155 


lr 


CI 


K 


14 


3 


156 


Ir 


CI 


L 


5 


3 


157 


Ir 


CI 


L 


10 


3 


158 


Ir 


CI 


M 


10 


3 


159 


Ir 


CI 


N 


10 


3 


160 


Au 


CI 


A 


10 




161 


Au 


CI 


A 


15 




162 


Au 


CI 


B 


10 




163 


Au 


CI 


B 


15 




164 


Au 


CI 


C 


10 




165 


Au 


a 


D 


11 




168 


Au 


Cl 


E 


7 




167 


Au 


Cl 


F 


7 




168 


Au 


Cl 


G 


11 




169 


Au 


Cl 


H 


10 


3 


170 


Au 


Cl 


I 


11 


3 



[0 05 0] 



30 [^11] 



(2i) 4^2 002-3 43572 

39 40 

S 11 



n, J< if f . 

No. 


mm 

M 




R 






n 


m 


171 


Au 


Cl 


j 


11 


3 


172 


Au 


CI 


K 


14 


3 


173 


Au 


ci j 


L 


5 


3 


174 


Au 


Cl 


L 


10 


3 


175 


Au 


Cl 


M 


10 


3 


176 


Au 


Cl 


N 


10 


3 


177 


Rh 


Cl 


A 


10 




178 


Rh 


Cl 


A 


15 




179 


Rh 


Cl 


B 


10 




180 


Rh 


Cl 


B 


15 




181 


Rh 


Cl 


C 


10 




182 


Rh 


Cl 


D 


11 




183 


Rh 


Cl 


E 


7 




184 


Rh 


Cl 


F 


7 




185 


Rh 


Cl 


G 


11 




186 


Rh 


Cl 


H 


10 


3 


187 


Rh 


Cl 


I 


11 


3 


*30* [fU 2) 
3c 12 


No. 


M 




R 






n 


m 


188 


Rh 


Cl 


j 


11 


3 


189 


Rh 


Cl 


K 


14 


3 


190 


Rh 


Cl 


L 


5 


3 


191 


Rh 


Cl 


L 


10 


3 


192 


Rh 


Cl 


M 


10 


3 


193 


Rh 


Cl 


N 


10 


3 



[0052] 

mi 3i 



41 
13 



No. 


M 




R 






n 


194 


Pt 




o 


6 


195 


Pt 




o 


8 


196 


Pt 




o 


10 


197 


Cu 


«U 


o 


6 


198 


Cu 


*L 


0 


8 


199 


Cu 




o 


10 


200 


Pd 




o 


6 


201 


Pd 




0 


8 


202 


Pd 


! fcL 


o 


10 



[0053] 

im. i 4 j 



g 14 





-*« (2) CD R* 




n 


m 


203 


B 


10 




204 


B 


5 




205 


L 


3 


7 



[0054] ifc^J!**. * + y Tf«36tt©*x httfti 
[00553 e Lm+v&y&bm&mtbztc&icK. & 

h -yx h|!8©x*;t^~j&l»#&HK^fi<JK: 

i^£Il5&£C £fcS^©S^S?@:£i&«>-5 CiKlPS 

[005 6] «ja4HMW«l^n5Jlffi8©S 
fiSbe^S§«. 31flttSSOMLCT* (Metal- 
t o-L i gand charge transf 

e r) mmvtmfrTt-7t*mmtKi&£m7Li2ti2>. cn 

jBcO^-riv. #K&#Jlic:te<,>Tlfe:fctm©iI£igg: 



(22) !RfPS200 2-34357 2 

42 

[0057] #»|l§«:ffiC>*jJOI/7 •< y>tt«ftftetti 

&£©£«. — sas: ( i) x« (2) ©r^/cbr" r 
St3 nsr;u* ;i/&©win**Bi,> (R$fc»R' f©& 
^M^*i5«±2 o«t) ©r. ^s-rs^^PJ 
io ±©a?mRiB*<K < at o «5ffn»*«w s ns i** 
ens. £^>x±MZi&mm%:ififflffl$ti2>tc#>< 

«>SC<t#15Jj}g£&.2> 0 

[0058] sfcffittR*ss< teztc&ic. mmictt-rz 

[00593 «#^*-?-©*#t«* t oxm^zms 

20 ftotcxsmow? a y ymmmt^m* ioo%v 
mm it«M c & *>-c# -5. 

[0060] g/c, &j$T-S <fc 9 (Cftfe? < y 
<b^£&:)^^©1t*?r&Alf £ UCffl<r» 4 C £ 4> pJte 
C©i»£. «WMBftiS«:»<IMB^nW«fc 

[006 1 ] *jWH©»i«*7 y >t#Sf«b£«Bj*te© 

ttHKH* E^SB 5 0 fifi%«T. 

»SL<«0. 1^2 OMfi%©©ffl#tM*U>. 5 0 

30 4«£**&4©-C*?*U<&t>. 

[0062] *«W©«3(5*^'K*»t>T. ffe)fcgB£tt- 

M©®ffiia teste* e> n/c— n * tcit^miiLtifi httzm 
ifi-m& ( l ) *fctt (2 ) T^sn5*;i/7 ^ y >» 
[0063] &±3&<1tJ:5lC. 7&VRiCmM#*y 

^ y >B±©a^Fffl«s:ftfii***ec< < . igg 
iB*b«:< l»/c»iS»S • iKaWP©JBBR-7-)W»6n 

40 4. 

[0064] $/c. *:»W©4<^7 ^ y >g|«ttfb^gj 

s&s* * y Tm&mmtiitifo* + * y T^^tctja 

L/r<,»4. 36(c. se3fc©t**4tcib-<-c^+ yrffiA 

[0 06 5] CCr. — toWftW^E LSR^fiJE. Mil 
50 ffltc 1 ~ 1 0 n m©J¥3-C, ±E4<Jb7 a >) >Km#<t 



(23) 



43 



[0066] 3 hK.. C<D#)U7 < 'J ^mmWVc^Shifi 

m£&te<DU&x?m i » a £ <* h icmvit 

<B*il 0^~2 0{gfietC[)?J(^m7&iS>4. Ctltt, * 
.ii/-? ^ >g§i»Wt^gl@*5^S«:i5t,» ( l - 1 0 n 

S3. 

[006 7 ] C©%©©J1H«. SUMMIT** A*© 

r*$ o . «oce> i t o jHH«:iK>K*7 4 y >a»«Rf * 
7A4tt%4(^7 * y >aw i TOffiKG^sa-cjfijg 

[0 06 9] ^^t^l/fcilE»*tt«*3im*. #x 



CaHeOOCCHrNHCI^COOCeHs 



^2002-343572 
44 

[0070] Mimti;Btmm^<D&mvte. SIB h -5 
(TFT4BS-T) ilOfcT^f-J^h'^ 

1 0 0 7 1 ] b 2 ra. ^^(D^^^-tc^sij^^ii 
missies sti*. jHEi^F5'f^-tt. y-h^3ic 

iglGl. G2> G3. • • • Gn^rWa^jSJRl/. CtlK 

n*B u-ctt tut* f 7 &B*{WEnfti 3 n. 
»a©iB«*«iivr s c t jw-c # -5. saigss ±t 

**©t\ h y ? *:MBMrt>3^Jt'*'C9l&t>X 

[0072] 

[0 07 3] HJ6Wl*»<fcV2 

OTtC. M^t^lNo. efciWo. 203 CD£»£ 

[0074] 
Hfc 1 2 ] 

C2H6OOCCH2NCH2COOC2H5 
I 

— ► CHz 



[0 07 5] 5 L©3-5[]77^3tC^ 5 

7*5 23. 2g (2. 765mole), K 
BWc«^hy>A4 6 5. 4sr (5. 540mol 
e) . DMF1. 4L4An, 4 0W2lC«oTJ8» 
Ir&WbMffiO&A'Al 3. 5g(2. 768mol 40 
e) < 9STFl//c„ •€■©&. 4 0*Ctti4ri6l$ 

ras^u/c. s«»7«. srs^tc* 1 . 5 l^jd^t 



6 



h;i/X> (5 0 0ml X4i) "CjflUil/fc. WtSJl** 
/t>gm*sx?)l>x.7.7-)\s7 8 0 gr (1R^9 8. 8%) 

[0076] 
[ftl3] 



G4) 



2002-343572 



45 



46 



HO OH 



CaHsOOCCH^CH^OOCaHs 
I 

CH, 



CaHsOOC 




I 

CHz 

6 



COOCaHe 



[0 07 7 ] 20L©3oP7^^=i(CX^^-Jl/2. 10*f££fi«£U it®4. 5L*MtpH5. 5iUTtt 



7 LfcAtl. ^S-CJS*Pl/fe*S6^S^ h 'J -5 A 1 3 
9. 2g (6. 0 5mo 1 e) */jN$<Wo-Cii>L/-ro 

s-ciifiSEJg^L^ gia*rte*pu n-'O^jms 

yyityif;H^fA7 7 0. 7 g (2. 7 6 0m 
o l e) Lis^WSs-f-fcA 0 5. 8 g (2. 7 7 5 
mole) £*n*T8l$WjIifc8H$G/<:. J5l&&7f£JK* 



CHsOOC 



HO OH 
I 



COOCsH, 



l>> BkMi 14 3. 5~145. O'CCDN-'O^W- 
3, 4-^k 5-s?#jw#>& 
^x^JUx^t^US 3 2. 8g (45^57. 9%) 
fc. 

[0078] 
[<bl4] 

CwH2iO OCioHaj 

■> CjHsOOC "^I^r^ COOCaHa 

I 

CHa 



6 



6 



10079] 2 0L©3oP7 7^3(CN-'<>yJl'- 
3. 4-i?tKo+i/fa-Jl-2, 5 -ptDV^W. 
%>s.?-)\,x.*7->\,2 2 4. As (0. 673mol 
e) . ^®*y>5A4 7 0. U (3. 4 0 2mo 1 
e) . DMF4. 5L*Aft> ^ia-CiS#Cft#6 1 - 
?Ptf*>446. 6g (2. 10 9mo le) 

Tt/fc. «m»7«. ss-cir^^iu. 8 5*C 
tfjfi-c 2 B$nftifKijR& Ufc. 5tJfc&7&-ifcgiar&S* 
CioHjiO OC10H21 



CaHsOOC 



*U #1. 5L(caAl/fc. h;i/X>T , fflWL-CWS® 
30 U N-'OS^-S. 4 -^-r->^^-+->fP-;U- 

2.5- i?*^iK>K^x^/i/ix^ju©aata«*3 

9 5. 3g(JR^9 5. 7%) 
[0 08 0] 
Htl5] 

CioHziO OCioHzi 



COOCsHb 



■> CHsOOC 



H 



COOCHe 



CHs 




[0 08 1 ] N — C>^jl/-3. A-V<f%s)\,ir*i/\Z 
a-JV-2. 5-i?*J^>Kyxf;i,x^f;H2 
1. U (0. 197mole) . moOml. 1 
O^y^A-^^. Og*lL©t-hi'l/- 
^•(CAn. 30-C-*«El. 8X10* PaT8 4B# 
Wm&Zittc. Kfc*7«l 0X^9^9 A-WK«|| 



3. 4-*s?%s>\r**cU!eu-'}\'-2. 5-J?*^> 
iyxf*i^f*7 8. 3tr <lR^75. 8%)*© 

[0082] 
Hfcl 6] 



50 



(25) 



47 



C10H21O OC10H21 

CaHsOOC ^>r^ COOCH* 
H 



CioH»iO 



N 



2002-343572 
48 
OCioH» 



HOOC " ^ COOH 

H 



[0083] 3L©3-5P77X3lc3, l-Vflsh * 5 0 m 1 ©i&£ifctc#fifc;*t»\ 3N-M9 1 m 1 £fin 



;U6 8. 6« (13 1mmole)tii'-/-Jl/680 

m 1 £An. ^grjg#Lft#e>*i${b?- h u f 

}g (7K^b^-hy?A5 2. 4g5r*6 5 5ml«:jg 10 
ft?. ) *1 5^Wr?STO/c. -€-©&6 0*Cttifir6l$ 
R83 Otffln&SWfU/c. JSl£^7^Sf£:«J*SSS;-C^ 

^y-JW-Cgfe^Uc. C<D*SIIS:it&x^.rt/3L<!:*3* 
C10H21O OC10H31 



itpH lttiatCL/c *tKJ3£*i5fcU 

JfigTWISIIU 3. 4-^7 t ^^*->t;a-;b-2. 
5-^#JU#>®©afe*SJI.£4 0. 3g (4XS&6 5. 
8%)fffc„ 

[0 08 4] 

CYb 1 7 ] 



CioHjiO 



HOOC 



COOH 



H 



H 



OC10H21 



[0085] 300ml©3oa77^3{chUi$^ 20*?£*gU i§*££$iE$£Hl//c. 



-;l/T 5 > 1 0 0 m 1 4Ant 1 8 0 •CtcmW&WL. 
3. 4 -^^JU^+^fP-Jl-- 2 . 5-^#;l/#> 
K2 3. 4g (50. Ommo 1 e) £— StCttl^/c. 

#lffl) £tc^&gS*t?#i5U *2 0 0 m 1 ZMtLX 



C10H21O OC10H21 

H 



[ 0 0 8 7 ] jift&frT. 2L©3-PP77^3(C3, 
4-^>W^fO-;H3. 8g (3 6. 4mm 
0 1 e) . ^5*;U7^fb Kl. 74g (43. 6 
mmole). p - h A'X>*;U#>&0 . 138g 

(0. 7 3mmo 1 e) . flfc* h^x> 1 . 1 L£A 40 
ft. 6 0-C-C2 4^MSft8K¥Ufc. Sfc4£7&J53SiBJ 



*a-7h (SttiS: foaW A/^*if>= 2/1 ) 
-cffiSiU 3. 4 -i?7 r '>;u^+->fu-;u 1 7 . 2 g 

(JR*9 0. 7%) £tS/c. 

[0086] 

[<tl8] 



C10H21O 



OCioHzi 




OC10H21 



OCioHti 



C 10 H M O OCoHa, 

= 2/1 ) -CffilSlU 2. 3. 7. 8. 12. 13. 1 
7 . 1 8 - * $» V >©S^fef& 

3:2 . 00? (iRJg 14. 1 %) £f#fc. 

[0 08 8] 

[<bl 9] 



(26) 



49 



C10H21O 



OC10H21 



C10H210 




OCioHai C10H31O 



C10H21O OC10H21 

[008 9] 200m lCD3-^P7-7^3«:^>^-h 10 
y;U5 5ml. PtCl, 0. 28s (1. 07mmo 
1 e) . 2. 3. 7. 8. 12. 13. 17. 18-* 
9 9<?*/fr**cl/1£)\,V 4 1 lg (0. 711 

mmo 1 e) £Aft. F"9S 1 6 0 'CX 1 4 B#lfflJJI]fS*tJS# 
Lfc. Slc3^T^I&!8j«:SSi XtitW L . h 

(igfliSE : faa^j|/A/^+-9->= 1/1 ) m$? 
ftKl^-CS^Ot2. 3. 7. 8, 12. 1 

3. 17. 1 &-*?$? : i')i'**i'#)i>y j y>e& 

$tf*©Hfel£IIO. 9 2g (JR^7 3. 8%)*^c. 20 
[0090] C©2. 3. 7. 8. 12. 13. 17. 

1 8 -**<rf»i/**4 l S'#*7 •< y 

i>«gfK«: 1 x 1 o-'M©?gg:-c?g»¥u gjariie* 
(c-cSbiaoT. v* *-fe>*£g^&£. 660 

&#§si&£a'j5rr * £ . 1 o u s e c « ±©^*^o 

[0 09 1 ] $/c. ^Mj£3E&«it (DSOtCfco 

/Co 30 
Cryst-6 l'C-Dh-1 2 7 *C-* I so 
C r y s t : teUti 

Dh : fw X3f v ^ ^^.^rf^-Jl/ffi 
I s 0 : *££*B 

[0 09 2] C<D{t&®>*> 1 0 00A©ITOM*«£ 
3^T©(@^i^TT7 0'ClCimUT®mLtctC 
tx/c. 

[0093] C©-fe;H£l 30*CtC^SO. 40 
(0. 5-C/min) U ffffilfiJL/fci C 3, tBif©^ 

tco C<D-fe;l/tC±3 o vosn^EPflnor. jSHSgi 

[0 09 4] mmm 

[0095]*«iUr. Sl{Cm-rWffiB*i3B 
©^£{£ffiO/c. #5*gffi±K: lOOnmCDITO 50 




2002-343572 
50 

OCioHji 



OCtoHji 



OC10H31 



CioHaiO OCjoHji 

£/-c£-i>yL,T. Ml*lf4SffiIS*3mm'«:ft 
S<fcO«:t,/c. -£© I TOS1S±«:. JWTOW^Jltm 

usage u asausufc. 

[0 09 6] mtmi <*-JH»aWl 3) (4 On 
m) : a-NPD 

W&J12 (^112a) (30nm) : CBP : 

2. 3. 7. 8. 12. 13. 17. I*-***'?*/ 

***n/#*v 4 y >E3&$§<* (*fitL h c b p 

W&J13 (1^116) <30nm) :Alq3 

&mmmm i <i5nm) :AiLi^(Litwi 

1. 811%) 

£JSS®§2 ( 1 0 Onm) : A 1 
[ 0 0 9 7 ] fc/dU ±12© <) rt©3^ffi«^$^ 
T. l"TOW&HM5tcA l fSJfcl&SK: L-cnw£EP»n 

t,>s^mjBffcfe#f#6ft. lUfiFH i <D®mtp ~c<d? * v 
n/c. 

[ o o 9 8 ] */c. mmmy&mz&it>ztc#>ic> ±ib 

{b^85«r C B P (f(C 5 rt> 6 2 0 % tcS o X\S&^fL X 

wt*ftr>mL*7Khtc. c<Dm\t<mxm>p toE 

[0 09 9] fmWA: 

ymnm\t . urn* 3 ©wttui 2 ©i%*m^*wt© <fc 

SK^HT-SteW:, HJ60!J3£IH*I-C&S O 
W8U12 <lfe#JI12a) (3 Onm) : CBP : 

2. 3. 7. 8. 12. 13. 17. 1 8 - * * * 
)\,**is#>V7 4V> (SSIfc. ft*? A »J >5tl 
%) 

[oioo] mm<D£i>m&nKmk-tfimhti. * * 

y 4 y >ifc^i3fe©6 6 0 n m{Cffi^:*^o^*t^ 
6n/c. */c. C<D^3t©^«5 0 n s e cKTr* 

[0 10 1]Hli^5 



(27) 

51 

§&t$m-C$>ZT&tCTjk-r I r ( p p y ) , fcffll,**:. 
[0 102] 
[<b2 0] 




10 



Ir (ppy) 3 

[0103] $tc%®m i i i To^ratc. mmm i r 

£$Uc2. 3. 7. 8. 12. 13. 17. 18-* 
i?*7 : */)V**r>/tf)l7 h V 1 0 n m©J? 

[0104] cvmicLxftf&otcm+mmiz 

I TO® 

WtSS(lOnm) :2. 3. 7. 8. 12. 13. 20 
17. 1 Z-*2it<Fl;)\'**rZs#)V7 4 V 
mmm 1 (40 nm) : a-NPD 

2 (3 Onm) :CBP: Ir (ppy), (* 

W&Jf 3 (3 0nm) : A 1 q 3 

^ISill (15nm) :AlLi^(LiM 

SI. 811%) 

&mmmm2 < 1 0 0 nm) a 1 
[0105] 1 Tofflij^stcA 1 mzmmtcuxnft- 30 

«te©«fcl>«awtE»ttjWS&ti. I r (ppy), i 
3fc©5 1 0nmK:ft<c^-^MI6Wc. 
©^©t8i£ffi*Jcfct«Stg:#. e&lii*Jf 
Jfc^T. '3*&Bl»c&»K ^Sfcfll© + 'J 

[ 0 1 0 6 ] *Ai. ±ie* y >a&itwa£i> n 

a^AMT^f>3- h (0. 2*S%. 100 0 

KurjR-^mRsffoTfciaiaowttwenfc. m 40 



$#182002-343 57 2 
52 

[oio7]3 etc, c©swaK££;t-c. ss^ttift 

ft*HdfcS«:SJ5£b/c. 3 0*C©@«5ffi4a«ltCOA:£ 
t©1iifc<@©lt£05(C7n-r. JIWtflSWCc-JEIiffi 
(8 V) ^Bttnur. .hie*^? 4 v >e^m@©^ 
:£*i®&«±© 8 o *c * x±m s ax . x?-*ttfB&M 
5eufc„ c©<b^a©?s B ^©ti^&ias[6 rcttifi-c 
:g^KiI8iJffi#i#***«^#6Sfg5n/c. */c. c© 
^au/css^fitifs o*c$-crl--c*>. 8 o'c&nm. 

Sh> 3 0 -CC fcSSSfiltbJ&i 8 0 *C© 1 
9K.MUX. 1 8-C*o/c. C©C£«. B £ ft -o 

fc-hf 3<b^&jj&ififfiflrFK:#o r , * a ^ ? * ran 
tat & k> . mft&A&*mmzsh&&fa± utcw&t *> 

[o i o 8] mmme 

m2K.mLtcTFT®dmmm*m^x, *7-w«e 

UT-'^-^>y*tfo/c. &Bii&K:ttrS-f*W®li© 

[0 10 9] liifiJR : a-NPD (50nm) /Ala 
3(5 0 nm) 

WPiS&: a-NPD (50nm)/BCP (2 0 nm) 
/A 1 q 3 (5 Onm) 

^EB^S: a-NPD (40nm) /CBP :^J6flll© 
B£li{* (3 Onm) /BCP (20 nm) /AU3 
( 4 0 n m ) 

nattta. i28xi2 8m&± utc. mmvmim®. 
[o 1 1 o] mmm 

Mmm**? ■< v >{b^*^rtes:fiS(ciB^3n/cB 

rian A. Gregg^O^SCJourna 
1 of American Chemical So 
ciety" 1 989. 111. pp. 3024-3 
0 2 9) tCt&£o-C£rfi£Ufc. 

[0 1 1 1 ] mnWS<D2, 3. 7. 8. 12. 13. 
17. 1 8-* 9 #f isfr3t*S/W7 j 

JWT©2. 3. 7. 8. 12. 13. 17. 18- 

[0112] 
Ut2 1 ] 



(28) $#§32002-343572 
53 54 
C»H,tOC 2 H4 Ca^OCgHw 



CbHitOCjH* 
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